the modulated signal having sv 


mbols. each of which is representing one of m signal points in 


a vector space diagram, where m is an i 


nteger number and the vector space diagram includes an I axis 


and a 0 axis extending in directions p 


srpendicular to each other. 


said modulator operable to drv 


ide said m signal points into g signal point groups, assign the 


g values of the first data stream to the 


g signal point groups respectively, assign data of the second 


data stream to signal points of each o 


*the g signal point groups, and select the signal points in the 


vector space diagram according to sai 


d input signal, so that: 


said m signal points are distil 


guishable from one another in the vector space diagram bv 


means of a first set of thresholds divic 


ing tne vector space uiagram into m regions, ana tne g signal 


point groups are distinguishable from ( 


:me another in the vector space diagram bv means of a second 


set of thresholds dividing the vector s 3 


ace diagram mot^coarselv than the first set of thresholds into 


g regions. 

signal points in each of said su 


snal Doint'grouDS are allocated in the vector soace diagram at 


equal intervals. 

a distance in the vector space 


. / 

lagra 


n between anv closest two signal points of anv adiacent 


two signal point groups is zo x n. wns 


:re n i 


/a shift value which is more than 1 and 28 represents a 


distance in the vector space diagram b ; 


twee 


\ anv adjacent two signal points when the m signal points 


are allocated in the vector space diagi 


am ai 


^eaud intervals in the I axis and 0 axis directions of the 


vector space diagram, and 

saio signal transmission appara 


us operable to transmit an information for determining at least 


the first set of thresholds. 

23. A signal transmission apparatu 


> of claim 22. 


wherein the second set of thre 


s lolds are the I and 0 axis of the vector space diagram. 



24. A signal receiving apparatus comprising: 

- a demodulator operable to denydulate a received signal to obtain a reconstructed data 
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OP 



said received signal having svmt ols. each of which is representing one of m signal points in 



a vector space diagram, where m is an integer number and the vector space diagram includes an I axis 
and a O axis extending in directions perpendicular to each other the m signal points being divided 
into g signal point groups each containing m/g signal points, where g is an integer number, and 

said reconstructed data containing a first data stream including g values of bit patterns which 
are assigned to the g signal point groups and a second data stream including m/g values of bit patterns 
which are assigned to the m/g signal points of each of the g signal point groups; 

said demodulator operable to {distinguish the m/g signal points in each of the g signal point 
groups by a first set of thresholds ana reconstruct data of the second data stream corresponding to 
values of the distinguished m/g signs 1 points in each of the g signal point groups and operable to 



distinguish the g signal point groups 



rom one another bv a second set of thresholds and reconstruct 



wherein: 



data of the first data stream correst onding to values of the distinguished g signal point groups 



said m signal points are dis^inguigipbl^from one another in the vector space diagram by 



means of the first set of thresholds dividing to vector space diagram into m regions, and the g signal 



point groups are distinguishable frort i one mother in the vector space diagram bv means of the second 



set of thresholds dividing the vector 



space dikgrannnore coarsely than the first set of thresholds into 



distance in the vector space diagram 



g regions. 

signal points in each of said kignal point groups are allocated in the vector space diagram at 



equal intervals; 

a distance in the vector spac t diagram between any closest two signal points of any adjacent 



two signal point groups is 25 x n. where n is a shift value which is more than 1 and 25 represents a 



between any adjacent two signal points when the m signal points 



are allocated in the vector space dia >ram at equal intervals in the I axis and Q axis directions of the 



vector space diagram; 

said signal receiving apparati 



operable to extract an information for determining at least the 



first set of thresholds from the received signal. 
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25. A signal receiving apparatus 



wherein the second set of thresholds are the I and O axis of the vector space diagram. 



26. A signal transmission method comprising 



of claim 24, 



modulating a carrier wave with an input signal to produce a modulated signal and 



transmitting the modulatec 



said input signal containing a 



signal 



first data stream including g values of bit patterns and a second 



data stream, where g is an integer number and 



the modulated signal having 



ivmbols. each of which is representing one of m signal points in 



a vector space diagram, where m is a i integer number and the vector space diagram includes an I axis 



and a O axis extending in directions 



perpendicular to each other. 



said modulation including dividing said m sigrfal points into g signal point groups, assigning 




the g values of the first data stream 



to the g sigflal point groups respectively, assigning data of the 



second data stream to signal points 



of ea 



g signal point groups, selecting the signal points 



in the vector space diagram accord 



al so that: 



said m signal points are distinguish 



another in the vector space diagram by a first 



set of thresholds dividing the vector spati 



into m regions, and the g signal point groups are 



distinguishable from one another in 



the vedtor Ipace diagram by a second set of thresholds dividing 



the vector space diagram more coarsely than the first set of thresholds into g regions. 



signal points in each of said 



signal point groups are allocated in the vector space diagram at 



equal intervals. 

a distance in the vector spao 



diagram between any closest two signal points of any adjacent 



two signal point groups is 25 x n. where n is a shift value which is more than 1 and 28 represents a 
distance in the vector space diagram Between any adjacent two signal points when the m signal points 
are allocated in the vector space diagram at equal intervals in the I axis and O axis directions of the 
vector space diagram, and 

said signal transmission methoc^further including transmitting an information for determining 
at least the first set of thresholds. 




27. A signal transmission method of claim 26, 



wherein the second set of 1 hresholds are the I and O axis of the vector space diagram. 



28. A signal receiving method 



comprising: 



- demodulating a received 



said received signal having 



a vector space diagram, where m is 



signal to obtain reconstructed data. 



symbols, each of which is representing one of m signal points in 



m integer number and the vector space diagram includes an I axis 



and a O axis extending in directions perpendicular to each other, the m signal points being divided 



into g signal point groups each containing m/g signal points, where g is an integer number, and 



said reconstructed data containing a first data stream including g values of bit patterns which 



are assigned to the g signal point grobps and a secojt^data stream including m/g values of bit patterns 



which are assigned to the m/g signa 



points ofreach of the g signal point groups; 



said demodulating including 



jishin'g the m/g signal points in each of the g signal point 



groups by a first set of thresholds 4s\ 1 f#f reconstructing data of the second data stream 



corresponding to values of the distinduishei 



/g signal points in each of the g signal point groups and 



distinguishing the g signal point groups from one another by a second set of thresholds and for recon- 
structing data of the first data streaiy corresponding to values of the distinguished g signal point 
groups; wherein: 

said m signal points are distinguishable from one another in the vector space diagram by the 
first set of thresholds dividing the vector space diagram into m regions, and the g signal point groups 
are distinguishable from one another In the vector space diagram by the second set of thresholds 
dividing the vector space diagram more coarsely than the first set of thresholds into g regions. 

signal points in each of said signal point groups are allocated in the vector space diagram at 
equal intervals; 

a distance in the vector space diakram between any closest two signal points of any adjacent 
two signal point groups is 25 x n. where V is a shift value which is more than 1 and 25 represents a 
distance in the vector space diagram between any adjacent two signal points when the m signal points 
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are allocated in the vector space diagram at equal intervals in the I axis and O axis of the vector space 



at 



least the first set of thresholds front 



29. A signal receiving method 



wherein the second set of t 



diagram; 

said signal receiving methojd furtherincluding extracting an information for determining at 

tfa^ree^ived signal. 



esholds are the I and O axis of the vector space diagram. 



